PAK1 tyrosine phosphorylation is required to induce epithelial-mesenchymal transition and radioresistance in lung cancer cells.
The p21-activated Ser/Thr kinase 1 (PAK1) kinase has an essential role in tumorigenesis and cell survival in many cancers, but its regulation is not fully understood. In this study, we showed that in response to irradiation of lung cancer cells, PAK1 was upregulated, tyrosine phosphorylated, and translocated to the nucleus. Tyrosine phosphorylation relied upon JAK2 kinase activity and was essential for PAK1 protein stability and binding to Snail. This radiation-induced JAK2-PAK1-Snail signaling pathway increased epithelial-mesenchymal transition (EMT) by regulating epithelial and mesenchymal cell markers. Notably, JAK2 inhibitors mediated radiosensitization and EMT blockade in a mouse xenograft model of lung cancer. Taken together, our findings offered evidence that JAK2 phosphorylates and stabilizes functions of PAK1 that promote EMT and radioresistance in lung cancer cells, with additional implications for the use of JAK2 inhibitors as radiosensitizers in lung cancer treatment.